Sericea lespedezn [Lespedezo cwmta (Dumont de Courset) G. Don.] is a small-seeded forage legume that can improve forage quality and nitrogen content of interseeded pasturelands. Poor seedling vigor has caused interseeding failure. This study was conducted to determine the effects of genotype, planting depth, and their interaction on seedling vigor of sericea lespedeza in the field, and to determine if seedling traits measured in a growth chamber can be used to predict seedling growth in the geld. Substantial variability was found among 54 sericea lespedeza genotypes for traits that can be used in a breeding program to improve seedling vigor. All seedling traits were correlated with each other, indicating a high proportionality existed among plant parts. Thus, any of the seedling traits measured could be used to represent seedling vigor. Genotypes 73-162-16, AU L2, AU L13, and 'Serala 76' outperformed other genotypes for most seedling traits under field and growth chamber conditions. Planting to a depth of 3 cm did not reduce seedling vigor, and therefore, may be recommended when there is insufficient moisture in the upper layer of sandy loam soils at planting. Although mesaurements taken in the growth chamber did not reliably predict field performance, information gathered in the growth chamber provides a good means of increasing the frequency of superior plants to be tested in the field.
Selection for seedling vigor could be facilitated by laboratory procedures that provide a rapid and reliable prediction of seedling vigor under field conditions in forage breeding programs. Twamley (1967) found that forage yield of birdsfoot trefoil (Lotus corniculutus L.) measured at 42 days after planting in a greenhouse provided a good prediction of seedling dry matter in the field. Cooper et al. (1980) reported that seedling height of birdsfoot trefoil measured at 3 days after planting in a growth chamber was highly correlated with field seedling vigor rating and forage yield. No information is available for sericea lespedeza regarding prediction of seedling growth in the field by seedling traits measured in controlled environments. The objectives of this study were to determine the effects of genotype, planting depth, and their interaction on seedling vigor of sericea lespedeza in the field, and to determine if seedling traits measured in the growth chamber can be used to predict seedling growth in the field.
Materials and Methods
Seeds of 54 sericea lespedeza genotypes, harvested at Tallassee, Ala., in 1988, were mechanically scarified with a For&erg sample seed electric hullerlscarifier (Forsberg Inc., Thief Rivers Falls, Minn. 56701)'. Seeds were placed in the huller/scarifier for 7 seconds, cleaned, and placed again in the huller/scarifier for 2 additional seconds. Seed weight of each genotype was determined by weighing 5 samples of 1,000 scarified seeds counted by an electronic counter (Model 850-2, The Old Mill Company, Savage Industrial Center, Savage, Md. 20763)'. A wide range of l,OOO-seed weights (1,333 to 2,045 mg) was measured among the genotypes.
Field Experhnents
Field experiments were conducted at Tallassee, Ala., on Hiwassee sandy loam soil (clayey, kaolinitic, thermic, typic Rhodudults). Seventy scarified seeds of each of the 54 genotypes were planted in a single row (4.6 m long and 0.5 m wide) at planting depths of 1 or 3 cm using a single-row cone seeder equipped with a packer wheel on 20 July 1990 and 18 April 1991. Emerged seedlings were counted at 14,28, and 42 days after planting. For most genotypes maximum emergence was observed at 42 days after planting and final emergence was therefore considered to be percent emergence at 42 days after planting. At 60 days after planting 5 random seedlings per genotype were harvested to ground level. Traits measured on each seedling were height and stem and leaf dry weights. Stem and leaf weights were added to give shoot weight. The study was conducted in a split plot arrangement of treatments in a randomized complete block design with 4 replications in each year. Main plots were the planting depths and the split plots were the genotypes.
Growth Chamber Experiment
Two scarified seeds of each of the 54 genotypes were planted 1 The study was conducted in a split plot arrangement of treatments in a randomized complete block design with 3 replications (chambers). Main plots were the genotypes and the split plots were 2 sampling dates (17 and 31 days after planting). Three random seedlings per replicate from each genotype were harvested at each date. Height and stem and leaf weights were measured on each seedling. Stem and leaf weights were added to get shoot weight.
Data from field and growth chamber experiments were subjected to analysis of variance. Seedling growth under field conditions was related to seedling traits observed in the growth chamber by simple regression as a means of evaluating the growth chamber measurements as predictors. Correlations among seed weight and seedling variables were also obtained. 
Results and Discussion

Field Experiments
(r = 0.5 1) in the 1991 experiment. Although the relationship of seed weight to seedling traits in sericea lespedeza was neither close nor consistent over years, seedlings from larger-seeded genotypes may have advantages over those from smaller-seeded genotypes for seedling vigor (Wulff 1986 ).
Growth Chamber Experiment
Main effect of planting depth and year X planting depth interaction were not significant for emergence, height, shoot weight, stem weight, and leaf weight (Table 1) . These results indicate that the 3-cm planting depth in sericea lespedeza did not reduce emergence or other seedling traits when compared to those at 1 cm, thus, contradicting the report by Moore (1943) . The difference may be due to the improved sericea lespedeza genotypes used in this experiment or to some environmental factors. Lack of planting depth effects on seedling vigor has also been reported in other forage legumes (Black 1956 , Williams 1967 ).
Differences were found among 54 genotypes for 3 of 4 seedling traits (Table 3) . Sampling date accounted for most of the variability, however, none of the interactions between genotypes and Table 3 . Mean squares for seedling traits of 54 sericea lespedeza genotypes measured at 17 and 31 days after planting in a growth chamber.
All seedling traits differed among the genotypes (P<O.O5) and year X genotype interactions (P<O.Ol) indicated that the genotypes differed somewhat between the 2 years (Table 1) . Genotypes 'Serala', 73-162-16, AU L2, AU L13, and 'Serala 76', however, consistently ranked among the top 20% for shoot and leaf weights in both years (Table 2) . Although seedling vigor for some genotypes differed over years, other genotypes were relatively insensitive to changes in environmental conditions (data not presented) and, therefore, could be expected to produce consistent results over a variety of planting conditions. Seed weight was not correlated with any seedling traits in the 1990 experiment, but was correlated (P<O.OS) with height (r = 0.32), shoot weight (r= 0.51), stem weight (r= 0.48), and leafweight sampling date were significant. These results indicate that seedling traits were consistent between 17 and 31 days after planting, and seedling trait variables could be measured at either date.
Seed weight was correlated (P<O.O5) with all seedling traits at both 17 and 31 days after planting (Table 4 ). The correlation coefficients for seed weight obtained at 17 days after planting were larger than those at 3 1 days after planting. These results indicate Table 4 . Correlation coefficients (r) between mean seed weight and mean Table 6 . Coefficients of determination (R*) from single and multiple seedling traits of 54 sericea lespedeza genotypes measured at 17 and 31 regressions used to predict seedling traits of sericea lespedeza measured days after planting in a growth chamber.
at 60 days after planting in the 1991 field experiment. All seedling traits were correlated (P<O.Ol) with each other (Table 4) , indicating a high proportionality existed among plant parts especially for leaf and stem weights and, therefore, shoot weight. We conclude that any of the seedling traits measured could be used to represent seedling vigor.
TMeasured at 17 days after planting in the growth chamber experiment.
Peed weight (SW), height (H), stem weight (SDW), leaf weight (LDW), and shoot weight (SHDW).
Prediction of Field Performance
Height of seedlings of genotypes measured at 17 days after planting in the growth chamber were significantly (P<O.OS) correlated with seedling height measured in the 1990 field experiment, and were correlated with all seedling traits measured in the 199 1 field experiment (Table 5 ). Stem weight measured at 17 days after planting in the growth chamber was not correlated with any seedling trait measured in the 1990 field experiment but was correlated with all seedling traits measured in the 1991 field experiment. Leaf weight and shoot weight measured at 17 days after planting in the growth chamber were correlated (PCO.05) with most seedling traits measured at 60 days after planting in both 1990 and 199 1 field experiments, with the exception of seedling height measured in the 1990 field experiment. No seedling traits measured at 3 1 days after planting in the growth chamber were correlated with any of those measured in the 1990 field experiment, but all seedlings traits measured at 31 days after planting in the growth chamber were correlated with those measured in the 1991 field experiment.
Seed weight and seedling traits measured 17 days after planting in the growth chamber experiment were used as independent variables in multiple regressions to predict seedling traits measured in the 1991 field experiment (Table 6 ). Shoot weight in the growth chamber experiment provided the best single-variable estimate of height and leaf weight at 60 days after planting in the 1991 field experiment. Leaf weight measured in the growth chamber was the best single independent variable to estimate both shoot weight and stem weight in the field. When 2 or more independent variables were included in the equations, there were only small increases in RZ values (Table 6 ). Seed weight and seedling traits measured in the growth chamber could be used to give an estimation of field performance; however, the variables measured accounted for a maximum of only 52% of the variation. Therefore, measurement of seedling traits under the growth chamber conditions may not provide a reliable estimate of seedling vigor under field conditions in sericea lespedeza. However, genotypes 73-162-16, AU L2, AU L13, and 'Serala 76' consistently ranked among the top 20% for shoot weight in the growth chamber and in both years in the field. 
Summary and Conclusions
There is substantial variability among sericea lespedeza genotypes for traits that can be used in a breeding program to improve seedling vigor. Genotypes 73-162-16, AU L2, AU L13, and 'Serala 76' outperformed other genotypes for most seedling traits under field and growth chamber conditions. Planting at 3 cm deep did not reduce emergence and seedling growth compared to 1 cm and, therefore, may be recommended in sandy loam soils when there is insufficient moisture in the upper soil layer at planting time. Although measurements taken in the growth chamber did not reliably predict field performance, information gathered in the growth chamber provides a good means of increasing the frequency of superior plants to be tested in the field.
